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Potential
Effect of Increased SRS River Water Withdrawal on the Savannah River Shortnose Sturgeon Population.
The potential impact of SRS operations on shortnose sturgeon (Acipenser breviroshwn) in the Savannah River was evaluated in 1983 in relation to the restart of the L-Reactor at Savannah River Site (SRS) (DOE, 1984) . Muska and Matthews (1983) concluded that withdrawal of 380,000 gallons per minute (gPm) from the Savannah River at the SRS intakes would have no affect on the shortnose sturgeon population inhabiting that river system.
The Protected Species Management Branch of the U. S. Department of Commerce concurred with the conclusions of this Biological Assessment (Oravetz, 1983) . The current assessment examines the potential impact of withdrawing a total of 11,000 gpm from the river with 5,000 gpm attributed to base operations and an additional 6,000 gpm to support the Accelerator Production of Tritium (APT).
The potential effect of increased river water withdrawal on the Savannah River population of the shortnose sturgeon is determined by two factors. These. include the volume of water withdrawn by the SRS Riverwater System and the vulnerability of the species in question.
Reviews of the life history of the shortnose sturgeon can be found in several SRS documents (Wike et al., 1994; Muska and Mathews, 1983; Mackey, 1987) as well as the open literature (Dadswell 1979a (Dadswell , 1979b Dadswell et al., 1982) . Specific aspects of the life history that affect impingement include the preferred spawning habitat, nature of the fertilized eggs, and behavior of the larvae. Although several studies have indicated that there is acceptable spawning habitat upstream of the SRS, there have been no areas designated (under the Endangered Species Act of 1973) as critical habitat above the Site (Mackey, 1987; Collins and Smith, 1993) . The existence of upstream spawning would indicate there is an adequate zone of passage for adult fish moving past the SRS intake canals (Mackey, 1987) .
Once eggs have been spawned and fertilized they become negatively buoyant and adhesive.
These demersal eggs tend to sink and become attached to the substrate.
There are no historic records of shortnose sturgeon eggs being collected near the SRS. Behavior of larval shortnose sturgeon is not well known because during that stage they are cryptic in their habits and may even dwell in the substrate.
Larval shortnose sturgeon were collected in the vicinity of SRS during ichthyoplankton surveys conducted between 1982 and 1985 (Paller et al., 1986 . During those studies, 13 larval shortnose sturgeon were collected, four of which were taken in or near the intake canals (Mackey, 1987; Paller et al., 1986) .
Currently SRS withdraws 5,000 gpm from the Savannah River to meet existing commitments to maintain water levels in L-Lake and flows to Steel Creek (DOE, 1997). The preferred cooling water option for the APT would add 6,000 gpm for a maximum total of 11,000 gpm. These values are substantially smaller than the approximately 380,000 gpm withdrawn during the simultaneous operation of K-, L-, and P-Reactors in the past (DOE, 1990) . The expected demand including APT will be approximately 3°/0 of the previous withdrawal rates. Extrapolation would lead one to conclude that the proposed rates should result in only 3% of impingement and entrainment losses experienced during prior operating conditions. Studies conducted during the 1983-1985
November 12,1998 WSRC-TR-98-O0424 time frame (Paller et al., 1986) estimated that eggs and larvae entrained by SRS operations represented 9.5 and 9.l% respectively of the total numbers in the river at that location. If these percentages are directly related to intake volume, then a prediction of entrainment under the proposed APT withdrawal volume would be approximately one half of one percent of ichthyoplankton in the river near the intake structure.
During studies conducted from 1990 to 1992, gill nets captured 189 shormose sturgeon in the lower Savannah River and 51 in the upper river (Collins et al., 1996) . There was a 16% mortality associated with these captures, amounting to approximately 38 adult fish. Those fish were lost in a single year, considering that a single adult female shortnose sturgeon can shed many thousands of eggs for each spawning, those fish represent a far greater potential impact to the population than potential entrainment of one half of one percent of sturgeon ichthyoplankton. In addition, between 1984 and 1992 over 97,000 hatchery spawned shortnose sturgeon were released into the Savannah River, many of which were later rem ptured. Over 35% of captured juvenile shortnose sturgeon from 1990 -1993 were identifiable as stocked fish (Smith and Collins, 1996) . This would indicate a certain level of recruitment into the local populations, especially in the upper reaches of the release areas (Smith and Collins, 1996) .
Most recent estimations of the size of the Savannah River population of the shortnose sturgeon are between 300 and 3000 (Kennedy et al., 1992) , which could be interpreted as a hopeful sign for the status of the species within the local drainage.
The initial biological assessment concluded that the then existing and proposed operations at SRS would not jeopardize the continued existence of the shortnose sturgeon in the Savannah River (Muska and Matthews, 1983) . In light of the fact that current and proposed withdrawals of water are a small fraction of those considered in the biological assessment, there is no reason to disagree with the original assessment of the effects of SRS operations on the shortnose sturgeon.
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